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OUT-OF-SCHOOL SCIENCE LEARNING EXPERIENCES FOR 
PARENTS AND THEIR MIDDLE SCHOOL CHILDREN 
INTRODUCTION 

Background 

The University of Minnesota, with financial support from the National 
Science Foundation DISE program (Grant //07872) , has developed five courses for 
parents and their children who are enrolled in grades six, seven or eight. 
The courses function as experimental models focusing on parents and children 
learning science together. One or both parents participate with their middle 
school children. 

The science content taught in these courses is intended to supplement the 
science taught in schools, and is designed to be presented at a level that 
both the middle school children and their parents can appreciate. The 
courses, which are five weeks long, usually meet on Saturday mornings (except 
for an astronomy course which meets in the evening) . They are intended to be 
taught at informal science learning sites such as zoos, science museums, 
nature centers, and planetariums . The microcomputer coarse, however, has been 
caught mainly in school classrooms on Saturday. 

Course activities are designed to increase the scientific knowledge of the 
participants as well as the time that parents and children spend with each 
other. All courses contain home activities for parents and children to do 
together. 

Rationale for Parent/Child Courses 

There has been an overall decline in scientific knowledge at all ages 
sampled over the past decade, as indicated by results from National Science 
Assessment instruments. Teaching courses to middle school children and their 
parents attempts to increase scientific awareness for two different age levels 
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at the same time. 

There are several reasons for focusing on middle school children in this 
project. It is difficult to teach the subject matter of science in a manner 
that is both interesting and profitable to primary school aged children and 
their parents simultaneously. On the other hand many high school students who 
are interested in science have jobs in the evenings or on weekends and have 
already been exposed to the more specialized sciences (i.e., biology, 
chemistry, physics) in their high school science programs. Thus, middle 
school children seem a natural choice for courses involving learning 
experiences for parents and children* 

It is shortly after the middle school years that students will elect to 
include or e;:clude science courses in their high school course choices. At 
the present time, large numbers of students are choosing not to take science 
courses beyond the ninth grade. Thus, the middle school years are important 
both for raising scientific awareness and for aiding students in their career 
planning. By exposing children to short science courses which are of interest 
to them, it may be possible to encourage scientific or technological careers. 
History of the Project 

Researchers have found the social aspect of "doing things together" to be 
a prime factor motivating visits by family groups to informal science centers. 
One of the predominant themes emerging from their observations is the 
visitors* need for interaction with other members of their family. 

To see if families composed of parents and their middle school children 
could have a valua':)le learning experience taking formal science courses 
together in an informal science center, a pilot study was conducted during the 
Winter of 1979. Twenty-five people (13 parents and 12 children) participated 
in a course on animal behavior taught at the Minnesota Zoological Garden 
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(MZG). The course met for three hours on five consecutive Saturday mornings 
in a MZG classroom, where discussions, film viewing, 
observations, demonstrations and inquiry activities took place. The zoo 
exhibits were used for observing particular animals. The presentation of 
topics and concepts was geared for the middle school aged children. An 
inquiry model of teaching was used, both in order to reflect the nature of 
science and to model questioning techniques for the adults. In addition, the 
participants were given a male and female gerbil in a cage to take home and 
observe during the five weeks of the course. The purpose of the hane 
activities was two-fold': to provide animals which would exemplify certain 
behaviors discussed and observed in class, and to provide activities for the 
parents and children to do together. 

The results of pre and post cognitive tests indicated that informal 
courses which provide science learning experiences for both parents and their 
children may be an effective and rewarding method of increasing scientific 
awareness in our society. The five courses described in this manual were 
developed during the Fall of 1980, with the support of the National Science 
Foundation (Grant #07872), to test the effectiveness of paront/child learning 
in additional content areas. The courses have been taught over 35 times 
mainly in the St. Paul-Minneapolis area, but also in Seattle, Washington, 
Athens, Georgia, and Milwaukee, Wisconsin. 
Rationale for Selecting Courses 

In an effort to determine which science courses parents might be 
interested in taking with their middle school children, a questionnaire 
listing possible courses was sent out to parents of middle school aged 
children in Minneapolis and in Mounds View, a suburb of St. Paul. Nighttime 
astronomy, animal behavior, microcomputers, and ecology/nature study received 
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high ratings. A fifth course, Ccranunications Technology: Telegraphs, 
Telephon-^s, and Radios, was added to attract children interested in 
technology. 

Synopses of the Courses 

Animal Behavior. Participants study zoo and laboratory animals' responses 
to various environmental pressures. They explore territoriality, aggression 
and other social interactions using the materials and skills one needs to 
observe and care for animals in the laboratory, in the field, and at home. A 
pair of male and female gerbils are provided for home study. The home 
activities are meant to extend the learning that takes place in the classroom 
and to sharpen participants* skills in observing the behavior of animals. 

Building Telegraphs^ Telephones, and Radios. Participants are introduces 
to circuitry and the principles of modern communications systems, including 
those associated with telegraphs, telisphones, and radios. The course includes 
experimaiting with circuits, electromagnetism, and the use of the 
oscilloscope, as well as building simple telegraphs, microphones, crystal 
radios, and audio amplifiers. Activities and experiences are designed for 
IDeople without any electronics background. Home activities involved the 
completion of projects started in class. 

Microcomputers. This course introduces participants to microcomputers by 
using some of the popular per*sonal computers on the market today. 
Participants learn how to program computers and explore seme recreational and 
practical computer applications, thereby better understanding how computers 
are presently being UvSed in society. Activities and experiences in the class 
are designed for people without computer background. Home activities mainly 
involve introducing and improving programming skills. 

Nighttime Astronomy. Participants are shown how to observe everyday 
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celestial events in the night sky. They take advantage of the permanently 
"clear skies" of a planetarium and perform a series of astronomy-related 
activities including the building of an astrolabe. The course, which is meant 
to give participants a wider appreciation of the universe, includes a trip to 
a local observatory. Home activities involve observations of the natural sky 
and measurement of celestial phenomena. 

Winter Nature Study. Participants are introduced to the study of 
ecological principles and the phenology at a nature center during the winter. 
Participants track animals, • band birds, and study muskrat houses. They also 
build snow shelters, preserve snowf lakes, and study water and mud taken from 
under the ice of a frozen lake. Observations of pond water and bird watching 
are two of several home activities for this course. 

Results of Field Testing 

Curing the first year, each of the five courses was taught twice, one in 
winter and once in spring (except for the winter ecology course) to a total of 
over 200 participants. The following results are based on an attitude 
questionnaire administered to participants at the end of the winter courses. 

On a scale from "^^ot Very Enjoyable" (1) to "Very Enjoyable" (5), the 
parents and children rated the courses highly (4.62). When asked If they 
would recommend the course to a friend, 99% of the participants said "yes". 
Ninety-seven percent of the participants said they liked taking the course 
with their respective parents or children. Responding further to the question 
"Why?", almost half (48%) of the participants gave responses which could be 
categorized as the opportunity to work and learn together. Most of the 
participants (91%) said that they would like to take similar courses offered 
on different topics. Commenting on the most rewarding experience resulting 
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fVora the coursa, parents gave responses which could be classed as sharing 
experiences with their child(ren). Most of the children tended to give 
content-oriented responses to this question (e.g., using a computer, locating 
and identifying constellations, etc.). 

For the spring courses, some of the same open-ended questions were asked. 
There was a consistent pattern of responses to these questions for both the 
winter and spring participants in all five ciourses. The aspects of the 
courses that parents and children liked best were the instructors, the 
organization and presentation of the content, and home activities. In 
addition, participants listed specific activities, such as bird banding, 
building an audio amplifier, and the computer games. The answers to the 
question of how the courses might be improved reflected the positive attitudes 
of the participants (e.g., participants would have liked mora classes, or 
additional content). When asked, "What did you find out about your 
child/ pcirent that you did not know before taking this course?", children most 
often mentioned that they learned that their parents were interested in and 
enjoyed the course content; parents most frequently responded that they gained 
insight into their children's learning behaviors. 

The responses of the winter participants to some of the open-ended 
questions were analyzed and written as a set of 35 statements. The spring 
participants could agree or disagree with these statements on a five-point 
Likert scale. The results revealed a consistent pattern of responses among 
the five courses and indicated that attitudes toward the courses were 
approximately the same for the winter and spring participants. Children most 
strongly agreed with statements pertaining to the informal class atmosphere, 
enjoyment and interest in learning about the content presented in he courses, 
and the quality of instruction. Parents reacted positively toward the 
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informal atmosphere, the class activities, the opportunity to learn and spend 
time together as a family, and the instruction. 

In addition to the attitude measures, a 25 to 30 item cognitive test was 
designed for each course and administered as a pre- and post-test. Both the 
winter and spring participants in all five courses made significant gains in 
learning the subject matter of the courses (p<0.05). For almost all courses, 
each time they were offered, parents and children made significant cognitive 
gains. 

ADMINISTRATIVE ORGANIZATION 

Teaching Sites 

Ideal sites for parent/child courses are informal science learning 
centers (e.g., a zoo, planetarium, nature center, or science museum) or a 
classroom for the microcomputer course. Of prime consideration when choosing 
a site for a course is whether the site has access to materials and facilities 
that are necessary to teach the course effectively. 

Animal Behavior : A zoo is the best place to teach this course because 
of its ready access to animals. A nature center could be used, however, if 
animals found in the local environment were studied. With major 
modifications, the course could be taught in a school classroom. This would 
necessitate a change in emphasis from the study of marrmals and birds to the 
study of lower vertebrates and invetebrates. 

Building Telegraphs, Telephones and Radios : A classroom in a science 
museum is the ideal site for this course. Other sites have, however, been 
used successfully. On one occasion the course was taught in a university 
classroom. A high school physics classroom could also be used. 

Microcomputers : A science museum which has access to a microcomputer 
for each family could be used to teach this course. Other sites have, 
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however, been used successfully. On several occasions the course was taught 
in school classrooms equipped with fifteen microcomputers and on one occasion 
in a large room in the acininistrative building of a school district. 

Night-time Astronomy : A school or museum planetarium is the idea site 
for this course. If constellation slides and films were used in place of the 
artificial sky of the planetarium, night-time astronomy could be taught in a 
school classroom. This would, however, necessitate a major modification of 
the course as presented in this project. 

Winter Nature Study ; A nature center is the ideal site for this 
course. Any natural area with the availability of shelter in case it's 
needed, however, would be suitable for teaching this course. 
Personnel 

The instructors of the parent/child courses should be effective teachers 
and be knowledgeable about the subject being taught. All of the individuals 
who taught the courses in Minnesota were licensed teachers. 

Animal Behavior, The animal behavior instructor could be one of the 
educational personnel at the local zoo or a biology teacher who has taken 
coursework in ethology and who feels at ease teaching concepts associated with 
animal behavior. 

Building Telegraphs, Telephones, and Radios, The communications 
technology instructor should be knowledgeable in physics and/ or engineering, 
have a bent toward the practical applications of physics, and enjoy building 
apparatus or equipment. If the instructor does not have a physics background, 
s(he) will need to study the theoretical background of communications 
technology. A physics teacher who is also a "tinkerer" could be effective if 
s(he) remembers the age of the young participants. A junior high physical 
science teacher would be good if s(he) has a sufficient physics background. 
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Microcomputers. The instructor for the microcomputer course should be 
familiar with the use and operation of microcomputers, their importance in 
society as well as having a knowledge of the BASIC computer language. 

Night-time Astronomy. The night-time astronomy course is best taught by 
someone who has a good understanding of astronomical phenomena. Personnel at 
a planetarium are ideal; but teachers who are particularly interested in 
astronomy would make good night-time astronomy instructors. 

Winter Nature Study. This course should be taught by someone who has a 
biology background, either pure or applied (e.g., fisheries, wildlife, 
forestry), and enjoys interpreting nature to others. A naturalist at a nature 
center or a biology teacher who is "at home" out of doors are possibilities. 
Scheduling 

Saturday morning from 9:00 a.m. to 12:00 noon was selected as the course 
meeting time. A night-time period was used for the astronomy course since the 
instructors sometimes used the natural sky for viewing (Tuesday night from 7 
p.m. to 9 p.m. was selected in trial testing). The sessions for this course 
were only two hours long to avoid interfering with the dinner hour or bed 
times of the children. Only the content of the winter nature study course is 
dependent upon the season during which it is taught. 
Participants 

The maximum number of families per course that can be handled reasonably 
well is twelve. Most families sign up in twos (that is one parent and one 
child) . If courses were to enroll a large number of families in family 
groupings of more than two, the number of participants could become 
unmanageable. We have found that enrollments between 24-32 are reasonable. 
It is valuable to set a limiting number of participants. As families 
register, keep a running total of the number of participants. It would be 
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wise to have alternative families sign up after the limiting number has been 
reached, so that these families can replace those who might decide at a later 
time that they cannot participate in the course. 

We have found that various family groups register for the courses. More 
6th and 7th graders than 8th graders have registered for these courses. The 
adults attending such courses with their children are generally professional 
workers or the spouses of professional workers. Parents take these courses 
primarily because their children are interested in the subject matter of the 
courses. However, even professionals in the specialized areas of the subject 
enjoy taking the course with their children. The following excerpt is taken 
fJ^ora a letter sent by 1>. Richard Phillips, a Professor in Animal Science at 
the University of Minnesota. He is a specialist in animal behavior who 
enrolled with his family in the Animal Behavior course: 

"My own reaction was entirely favorable. Although as a professional 
animal behaviorist, I was undoubtedly an atypical parent as far as 
jointly learning about animal behavior with my children, the oppor- 
tunity to see such a wide array of animals in such remarkably success- 
ful demonstrations was a wonderful opportunity for us to see and do 
things together." 
Publicit- ^ 

In attempting to recruit families for courses, we found it particularly 
valuable to work with the Director of Community Education, and the Science and 
Mathematics Consultants from the school districts involved. With their 
assistance, brochures announcing the courses and registration procedures were 
developed and sent out to potential participants. (See Appendix A for an 
example of the four page flyer used to notify Minneapolis parents of the 
parent/child courses.) They also assisted in contacting middle school and 
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junior high school science teachers who in turn handed out the brochures to 
the children to give to their parents. 

If these courses will be offered through informal science learning centers 
(e.g., zoos, museums, etc.), the newsletters that are sent out to members can 
be used to announce the courses. This was done with the assistance of 
personnel of the planetarium, museum, zoo and nature center with whom we 
worked. This method was the most successful of all the publicizing methods 
that we used. (See Appendix B for examples of notices taken from newsletters 
sent out by the Science Museum of Minnesota and from the Minnesota Zoological 
Gardens . ) 



It is difficult to give exact figures for the cost of each course. There 
are two sets of materials needed; (1) materials for the activities done in 
class, and (2) materials for projects the families take home to keep (e.g., 
astrolabe, bird feeder, crystal radio set, etc.). The cost for each course 
will, therefore, depend on how many materials for the in-class activities are 
available at the teaching sites, and on where the materials are bought (supply 
houses, surplus stores, etc.). 

The approximate cost per family for the take-home materials for each 
course is listed below. 



Cost 



Animal Behavior 



$10.00 



Building Telegraphs, Telephones, and Radios 



$25.00 



Microcomputers 



$10.00 



Night-time Astronomy 



$14.00 



Winter Nature Study 



$10.00 
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INSTRUCTIONAL ORGANIZATION 

The Teachers' Guides 

The teachers* guide for each course contains several chapters. The 
introduction provides the teacher with a rationale for teaching the course to 
parents and their children, a list of supplies and materials for the course, 
and suggestions for ordering materials and for advance preparation of 
materials. Each of the remaining chapters describes one of the five sessions 
of the course. Major headings within a chapter are "Overview" or "Synopsis," 
"Materials," "Advance Preparation," and "Teaching Suggestions," Also included 
in the teachers' guide are worksheets or activity sheets and other handouts 
(ready for duplication) for class and home activities. 

Overview. Under this heading the activities of each class session are 
suninarized . 

Materials, ^his section lists materials needed for the activities in 
which the class members participate as well as class demonstrations. 

Advance Preparation. Under this heading the teacher will find a complete 
description of how to prepare for each session. 

Teaching Suggestions. Under this heading the teacher will find all the 
activities intended for use by the whole class. Most of the activities are 
carried out by family groups, although discussions and demonstrations are also 
listed as activities. A purpose or learning objective is included for each 
activity, along with a suggested time for the completion of the activity. 

Most of the teaching strategies are directed toward the middle school aged 
participants. Wherever possible, a sensory, hands-on approach is used for 
teaching concepts of the courses (e.g., actual work on the computer, animals 
to see and to touch, building telegraphs and telephones, looking at the stars, 
building an astrolabe). Also, most of the observations, exploration of 
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materials, and/or collection of data takes place before any extensive 
discussion of the topic. We feel that this strategy of exploration before 
introducing terminology and concepts is particularly effective for the young 
participants. 

Discussions and demonstrations have an inquiry flavor (e.g., What did you 
find out? On the basis of what you have seen, which is the most effective 
means for getting the Siamese fighting fish to display? What did you find out 
makes the electromagnet stronger?) . We feel it is valuable for children to 
see parents ask questions of instructors; however, sometimes parents ask 
questions which are somewhat technical. We suggest that if it appears the 
answer will be beyond the understanding of the middle school aged 
participants, then the question should be answered as briefly as is tactful, 
and then move on at the appropriate level. 

Planning Considerations 

Contacting Participants Before Course Begins. If recruitment is done by 
other agencies or personnel, it will be necessary to notify the participants 
that they have been accepted for the course and to inform them of any last 
minute details that will make their attendance at the first meeting a success 
(e.g., directions to site, parking, etc.). Phone calls to participants are 
time-consuming; letters seem to work well. Notification by letter is 
particularly helpful if directions to the site need to be provided. (See 
Appendix C for a sample letter.) 

Getting Started. The first session of the course is a particularly 
important one for establishing the parent/child nature of the course. We 
usually allow about fifteen minutes for participants to arrive for the first 
day of class since some participants may have difficulty finding the site. 
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Blank name tags should be made available for participants. IXiring this time, 
it would be useful for the instructor to move informally from family to family 
in order to become acquainted with them. When class begins, the instructor 
should take the time to introduce him( her) self and explain the nature of the 
course. After that, ask the class to introduce their family members to the 
whole group (parents introduce their children and vice versa), and to tell one 
important or characteristics fact about them. After the introductions, the 
class can begin. 

Treats. We have found that providing a fifteen minute break with coffee, 
cocoa and cookies/bars midway through each session of the course is a feature 
that roost participants enjoy. Participant families took turns bringing 
snacks, cups, and various drinks. The break gives participants a chance to 
get to know one another better, go to restrooms, and provides an opportunity 
or participants to talk 'le instructor about specific problems or ideas 
that the participants have. 

Home Activities. The home activities for the courses are designed to 
increase the participants' knowledge of the subject matter as well as the time 
parents and children spend together. To encourage the participants to do the 
home activities, the instructors should spend a few minutes at the end of each 
class session in order to introduce and discuss the home activities for the 
week. At the beginning of the following session, the instructors should spend 
some time discussing the outcomes of the home activities and projects. 

Final Certificate. At the conclusion of the course, certificates were 
given out to the parents and children. This appeared to be an appropriate and 
well-accepted culminating gesture. The certificates, (with a gold seal and 
ribbons attached) were given out on the last day of class. An example of one 
is included in Appendix D. 
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EVALUATION PROCEDURES 

Keeping Attendance 

In order to determine whether the courses are effective in promoting 
cognitive growth and positive affective outcomes, it is necessary to know 
whether participants have been exposed to the entire course. It is, 
therefore, necessary that attendance of participants be kept. This can be 
accomplished by having sign-in sheets and making sure that everyone has signed 
in by the end of the class session. 

Instructors need to be alerted to the fact that a commitment of five 
Saturdays, without missing a ses3ic«i, may be unrealistic for some families. 
Even so, attendance was remarkably good in the courses taught in Minnesota. 
It was noted that sometimes when a father might not be able to attend, the 
mother would attend in his place, and vice versa. The material in the 
courses, although logically sequenced, is such that it is possible to 
understand the material during a particular session if individuals miss the 
previous week's work. The one exception to this might be the microcomputer 
course; however, even here, with extra time spent reviewing the previous 
week's work, it is possible to pick up missed information. 
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t*rrlttrlil ^\r^ :^^r,it{j^U till t«k« ■ timli irip tt htit ftitlU •*4 
■ 111 rUl»h Uv wi»k A/itU fM^B iMKk ithUh at «tll aftkt titritlvtt* 

•m1»m iNthc? ^ V. y.-/U;«i. ^««*kB. SitwJiyB - HfrM 4. 11. IS; Niy 2 



aM2»li Vt V. : 1«f»* ^tl— Ma* 



llltb ScIimI m4 
If ajftleUMtB 



«l|fc t«W«t. 114 UftraitlM iSU kt Ki»l'*' 
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S CIKNCE UAHHIHC EXP KHIEHCES roW TQM & yOUl CMIUmE N 

INI UlUIISlir Of NIIMSQU UMMI IM AHSflCtS » IM UIIOOM, ICllKf rQOf. 
OAIIQI AM INI NllllAKOllS SCUOOl UiSIIICi 1111 H WrtfelK • ftMWll Of 
COUISIS rOR fAklllS AU INIII CNilOltl MM AH fttUlllf llMlllB II IMC 
NIllUPQllS OlSIIICI li CIAMS Sll. Ulli M CI6II. INCU COOtSfS IIIL Uf. 
PlINllI INI SCIIICI lAUCNI II IIIICANIIS SCMOIS. OK 00 lOII PAMllS lAf 
PAIIICIPAII miN INCH IIUOll SCHOM C^llMll. 

m coiiisi via ii orriiiu ii stiiiu kiiki iiAtiioo sms. iiclmoik tm 

NllkiyilA lOOlOblUl 6AI0CI, UIIVlRSlIf Of RilNSOII. MOO lUl UlMI Ui- 
lit AID INC NIIKAPOtIS PlAlllAIIUN. K fill HIS llll K A U(l| FAIllf 
lUAIIK IirdlllCl. INCSI COUAUS llll 0€ OTfClIO ftll W CUKC Vlli I 
IINII or QII ClASS PtR fANllT. 

M Also ruL iNAi iMsi couAsii llll riKiioi u iipfiiNciiu ooucis rocit- 

IK M PAIIIIS AH) CNIKMll lIAIlllfi lOCCINCI. I«V AM IS^ClUll AlliAC- 
IIVI iCCAUSC IMl CQIIIRI Of INI COOASIS Mill K PHSCIIIO 00 k UlU IMI 
iOU IHC NIDOil SCNOOl CNllOIII AlO IMli riAflU CM AmCClllC. IM 
ACIlYllUS AAI IIIIROCD 10 IICKASC TOtM SCItiriFIC lOOMIDa AM IM UK 
TOU SPIK) lOCIINII. 



HKCISTHATION I H FORMATION! 



PUASI nil ONI INI AtfilSIIAIIOI fOOI. SIIHK A fliSf. SICOlO AID INIIO 
CNOICI Of ClASStS. KGISIIAIIOI llll U IIHIIO li OM ClASS Pfi fUllV. 
•Q IIIIPNOU IIGISIIAIIOIS mil IC ACCIPIIO. Ul ClUSIS llll K FllllO 
M A FilSI-CQNI, fllSI SIIVIO lASlS. IMtl llll K COKIKIUIIOi AlO OllfCo 
llOiS SItl IF TOti NAVI nil ACCIPIIO. 

OEADLIHK TO RECISTEK WILL BE — -nJESDAr. HAIUI 17. iSflU 



SCIEMCC LEARHIHG EXPEBlEHCES 



lEClSTKATlOW rolM 



(Ml) 



TITLE OF CLASS 



iriisr cHQicc) 

iMcorociWTcrr 



STUDENTS NAME I 



SCUOOL 



KUHUEB or PEKSONS THAT WILL 0E ATTCMUlHCl 



BIO CAAFHICAl SMIICM Of IM IISIIICIOOS 
yAlMT I CBOCRII (Aiilitl lihivUr) 

Itthy Und^rBi rtctl«t4 htr i.S. u4 I. A. it Xkt ■«l««filty iF llmtittt. 
Sht ■ kitltgy tiij tirU icliict ttachir It itctai^ry tcht«li. Ski 
hti iirhtJ tiitk vtUitiirB It kttk tht llMiitti ZttlifUil C«r4«Ri m4 
thi ScliRCi Nhiini iF iliititti. Sht ail i icrlyt vrlttr ••4 frt|raa 
4i«tlfl>tr It tht iNitM u4 «ti I itittr tttchir |i tk« F«li City lntU 
titi Ftr ItlitttJ Ftitk tl tht Im. 

All SICfOAD (SkU| Ictltfy) 

Am SlfFtr^ hti km M Utir^rttUt iitMCtllit Fir V«*4 l«ht Ittirt 
Ctittr (NlchFltlJ. II) ilict len. It thit tlM iki kit •«4-hi4 «lth «11 
t|iB iF pttpit li tht t«t-tf-tf«trt. Mtr ^|rgt It la illJllFt aiitfiitit 
■0 ikt hii I kichiriMj li ktttiy. •riltktlHri iMitltfy m4 ithir 
Mtaril icImcii. :ht li tht ititktr tf tit alMli-ick««l lt«tl tcltici 
ktihi: lilljfin M< I ftikU. iktit tht fflrim, m4 Iljkty Urit iF 
Ihlf it y. tktit itttr prtkltii It tht ititrt. 

PAIUCIA MUtj (CtiiMlcttltii Itchiiltiy) 

Parlcli Ntlltr rtctlvtJ htr i.S. m4 I.S. Ii fkytlci it tkt Italvirilty 
tF liihliitii m*4 ktr Pk.O. li Scliict IdicitlM it tk« Oalvtnlty tF 
NUklgii, ihtri tht III u i«ir4 Fir tki kitt ^tiril 4ltstrtitlti tF 
Iht yiir In tchttl wHt citpttltlii. Ski kii tiifkt kl|k tck««l pkyilct, 
tliBMtM-y tut lUdlt ichttl icitict m4 Ib prff%if ■ UctMrir at tki 
Ulvinlty if Rlnntitti li Scltici I4«cttlM. 

«MIS IjiURAI (llftkt-tlit AttrMtiy) 

Ir. Brinhau rictlvtJ i B.S. dtgrtt li cknittry Frti iMktti Slitt 
Cilltgt In |9A|. Ml hti hiJ tiptrltict tiacklH Mlia<tt la ickttlt 
licittd li lilt, Nliitittt, m4 Aattftlla. Oaaali la carrtatly la hit 
thIrJ yttr tF Olrtcttrtklp it tht Cim PlMttarlM. ■« li aArtUt^ la 
t IdBtirt PrtfrM at tht tfalftrilty tF BiMttata m4 It m actlvt tiaktr 
aF Kkt Crttt lUtt PlaattarlM AtttclttlM. tka lltcMtla. Uia. Ilaai- 
■ ata PiaattArlwat. taJ tha latirattltatl PlMttarlM S*claty. 

BOO NtAUAHt (Blghk.tltt Aitriatay) 

Nr. Brrdikl rtctltid kit I.S. dtfrtt la ttCM^ary icltact a^^ttlM FrM 

tht Ufijtiralty tF Niaaiitta U IIM. m4 hat ta»«kt JmIit klfh. Far tkt 

p«it i| yiirt. ht ktt kill ttpltytJ It tka k*!''** tttlitMt tt tht pl»M. 

tirlai Ii 4t«Ri««a NliMiptllt ihtrt ht It M *ctl«i M*k«r tF tka «1|. 

CMtln, IiHi. Nlaatitti PltatttrltMt, Crtit lakti PlMatarlw Stdttf. 
FOB lirOMMIIOI 01 Air or IMSI PIOCIABS PtlASC CAllx 

Or. Ctat Ctaiiri, Prtjtct Olrtcttr Scltact [tfacitlM. 

Uilftrilty tF Nlaiittti -JfJ-JJOS ar Jrk-J14B2 J7t Ptlh Ball lSf,Plll». 

Ikary Or l»t, S.C.i Bliatttllt. il SS»iS 
IBIS BOBS WAS SUPfOBIID IV IM OfVflOPWII II UlCBCf lOBCAIlOB (OlSI) | 
nw^n Of fHf lAMoin scifVct fogioHioi ^ tt>Bf ^nu \ 
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APPENDIX B 



ICOUNTEBS 

le Sdeace ^seum of Minnesota 
a. 4, No. 3 
ircli 1981 



-Classes for Kids^ 

NIGHTTiMS ASTRONOMY: A 
CLASS FORPARENTS AND KIDS 

TtMw Mar M • Apr ax 7tM • 9tM pu^ 
Thtocomc U eo-«po«Mc«d by ibm Ufiivma ty of 
MlniimU uodw Ihm anspicts of Xhm NsUonal 
Scltoca FoQodalioa mmi U offtnd to BiK 7th^ 
and ath irwU stud#nt3 and th«ir par«nts> PartU 

cipaaU will ba shown how to obMnro tvafyday 
calntUl avanU In tho nifht sky and will bo abU 
to Uko advaatsfo ol tho paraumtntly "clasr 
skits** of a pUosUrlam. A sarits of sxparimanU 
will bo parfonaad and acUvitita will Induda a 
hrxp to a local obsaCTrato ry. Bacausa of NSF 
funding, this coursa Is offered frea of charga to 
sIxSMM msmbarfamilleswhoaachildranarain 
the 6th. 7th and Bth aradta. Plaasa indicate tha 
names of your family mambars who will ba 
participating. Pra»f«slstration raquirad* 

Locatioen Childraa*a Cantor and 

PlanetariBfl^ Mpls. 

Instnictoffa: Rod NerdahU Planetarium 
prosram asslstantt and Dennis Brinkman* 
Director of Como Planatariun 
Fee: Frao to SMM Menbars 



THE TECHNOLOGY OF 
COMMUNICATIONS: A CLASS 
FOR PARENTS AND KIDS 

Sat« Apr 11 • May % 9;00 aja. • noon 
This coiirsa Is co^sponsored by tha University of 
Minnesota under the auspices of tha National 
Sdenca Foundation and la offered to 6th. 7lh. 
and 8th grada students and their parents. 
Participants will ba Introduced to tha principles 
of modern communications systems. Including 
telegraphs* telephones, radios, phonographs, 
television, and usa of lasers. This course will 
include electromagnetism experiments and 
makingsimpla telegraphs. Theclassisdesigned 
for people without any electronics background. 
Because of NSF funding, this course is offered 
free of charge to six SMM member families 
whose children era In the 6lh. 7th or 81h grades. 
Please Indicate the names of your family 
members who will be participating. Pre* 
registration Is required. 

Location: U of M» 389 Peik Hall 

Instructor: Patricia Heller. Sclanco 

Education Department^ U of Mn 

Fee: Free to SMM Mambera 



ZOO NEUS 

Minnesota Zoological Society 
Vol. 12, No. 3 
March 1981 



Page S/Zoo News 



Families, Families, Families 
Adventures in Shared Learning 

The Minnesota Zoological Garden, in conjunction 
with the University of Minnesota, is a part of an 
exciting new program funded by a National Science 
Foundation grant. For five Saturday mornings in 
April and May, parents and their 6th, 7th and 8th 
grade children will have the opportunity to leam 
together at the Zoo. Laboratory activities, interaction 
with live animals, and home projects wfll all be a part 
of every session conducted by Zoo staff. This pilot 
program is offered free to all participants. For more 
information or to reserve a place in the class please 
call 222-1706. 



ERLC 
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APPENDIX C 



Parent/Child Science Experiences 

Collegaol Education • 370 Peik Hail • 159 Pillsbury Dnve 3.E. • Minneapolis. Minnesota 55455 



Or. Eugene 0 Gennaro. Project Director 
Or, Pamoa Heiler. Assoaate Director 
:6l2) 373-3305 Of 376-3348 

April 3, 1981 



TMa iM to coaf.lra your ctglstratloa in che CoQBBunlcacloaa Tectmology 
coursa, SacurtUys 9:00 AM to 12:00 PM, April II through Kay 9, at 
385 Palk Ball, Uulvarslcy of HinxiMoCa. A aap la enclosed Indlcatlns 
parking araas and ^ha locatloa of £*«lk Hall. 

Thla coursa is aa expor ivicntal model focusing on parents and their 
middle^school schildxen learning together. Doing home activities 
together for about one hour each week la an integraj part of this 
experixtental model, and the daas activities are designed to build 
on the home activities. 

In this course, we will build telegraph sets, aicro phones, crystal 
radio sets, and an audio amplifier. It would be very helpful If 
you could bring to claas the aaterials listed below on the dates 
indicated. 

April IS: hasner, screw drivers 
April 25: screw driver 

Hay 2: cardboard tube froo paper towel, 

aluminuci foil or plastic '-^ap roll 
cardboard box about 12" X 16" 
plastic wrap, aluninim foil 
hatmaer, screw driver 

y^y 9:' screw driver 

I 'a looking forvard to seeing you on Saturday, April II. 



Sincerely, 



Patricia Heller 




BEST COPY AVAiUBLt 



REFERENCES 

Fey, P. A. Family College: A future form for lifelong learning. Cormiunity 

and Junior College Journal. 1977, jf8j_ 2, 18-20. 
Gennaro, Eugene, Sigford, Ann, and Heller, Patricia. A course in Winter 

Ecology at a Nature Center for Middle School Children and Their Parents. 

The Journal of Environmental Education. 1983, Ji* (4), 23-25. 
Gennaro, Eugene and Heller, Patricia. Parent and Child Learning: A ttodel 

for Programs at Informal Science Centers. Roundtable Reports, 1983, 

8 (2). 

Gennaro, Eugene, Kehrberg, Kent, and Heller, Patricia. Computing is a 

Family Affair. Instructional Innovator. 1983, 28 (1), 17-18. 
Gennaro, Eugene D. , and Heller, Patricia. Out-of -School Science Experiences. 

Science and Children, 1982, 20 (1), 22-23. 
Gennaro, Eugene, Brinkman, Dennis, Nerdahl, Rodney, and Heller, Patricia. 

Teaching Observational Astronomy to Parents and Their Middle-School 

Children. Planetarian; Journal of the International Planetarian 

Society, 1982, JJ, (1), 16-18. 
Gennaro, Eugene D. Science Courses Selected by Middle School Children 

and Their Parents to Take Together. School Science and Mathematics. 

1982, VLXXXII, 2, 127-131. 
Gennaro, Eugene D. , Bullock, A. and Alden, Ada. A Science Learning Experience 

Involving Adults and Their Pre-Adolescent and Adolescent Children. 

Science Education, 1980, 6M (3), 209-218. 
Katz, M. All in the Family. Change, 1978, 10, 5, 38-39. 

Rosenfeid, S. The Content of Informal Learning in Zoos. Roundtable Reports^ 
Jfj. 2, 1-3; 15-16. A publication of the Museum Education Roundtable. 



24 



